EXPERIMENTAL SECTION

Methodology
MV and Hg(II) solutions of varying concentrations (i.e. 10-60 ppm) were prepared by exact dilution of 1000 ppm stock solutions. In the present study, 0.025 g of dry GGAMSAASPs were added to 50 mL buffered solutions of MV and Hg(II), with constant stirring at 300 rpm. The progress of adsorption was monitored by withdrawing supernatant solution after pre-determined time intervals, followed by measuring absorbance at λ max using UV-vis spectrophotometer and atomic absorption spectrometer for MV and Hg(II), respectively. From the pre-calibrated equation, the dye concentration (C t ) was calculated to determine adsorption capacity (AC, q t ) (mg g −1 ) using eq S1. 
Here, C 0 /C t (ppm), V (mL) and m s (g) are feed dye concentrations at t = 0/t, volume of adsorbate solutions and mass of GGAMSAASPs, respectively. However, equilibrium AC (q e , mg g −1 ) was obtained via replacing C t by C e in eq S1. The equilibrium data were fitted to the following adsorption isotherm models (eq S2-S4).
Here, k L , k F , k S are corresponding isotherm constants and q max , n, γ are respective parameters of isotherm models.
RESULTS AND DISCUSSION
Swelling and pH reversibility studies of GGAMSAASPs
Swelling property of hydrogel is highly essential for studying hydrophilicity of the network that depends on the number of ionizible hydrophilic groups, such as -NH 2 , -COOH, -OH, -CONH 2 , and -CONH-attached with the polymeric chains, along with the capillary effect and osmotic pressure. In the present case, swelling studies were carried out in buffer solutions of pH i = 3.0, 5.0, 7.0, 9.0, and 12.0 at 30 o C to find out the ESR. However, the maximum ESR was observed at pH i = 9 for both the GGAMSAASPs. In fact, subsequent shrinking and poor swelling were observed for both the GGAMSAASPs in acidic pH i of 3 and 5, owing to the lower population of -COO -resulting in lower electrostatic repulsion, which produced lesser space for water accommodation and hence, low ESR. In fact, at the swelled state, the coexistence of liquid and homogeneous gel phases has already been reported. 1 This infers that hydrogel is not completely dissolved in the solvent during swelling, yet retains the structural integrity even in the swollen state, owing to the presence of hydrophobic skeleton and certain degree of hydrophilic functional groups. These hydrophilic groups interact with water and cationic dyes/metal ions [i.e. M(II/III/VI)], but the overall hydrophobic structure restricts the dissolution of hydrogel in the polar solvent/solution(s). Thus, swelling does not result in the dissolution of GGAMSAASP network. In this context, the shrinking phenomenon of the swelled GGAMSAASP was reported by us, in the section of gel content measurement, in which the known amount of dry GGAMSAASP was allowed to swell up to the equilibrium in double distilled water and the swelled GGAMSAASP was again dried to obtain the xerogel. This phenomenon clearly indicated the retention of structural integrity of GGAMSAASP during the time of swelling measurement. Moreover, the decrease in water absorbency at acidic pH i could also be attributed to the protonation of -CONH 2 and -COO -leading to the decrease in Hbonding with water. At pH i = 9, the occurrence of the maximum ESR for both the GGAMSAASPs (Figure 7c ,d) could be explained via predominant population of -COO -resulting in the electrostatic repulsion, which led to macromolecular expansion and allowed large quantity of water to penetrate. However, at very high pH i (i.e. pH i = 12), rapid ionization of the available functional groups created significant amount of counter ion concentration inside the polymeric matrix, resulting in lower electrostatic repulsion and hence, lower ESR.
Furthermore, the formation of hydration sheath around the polymeric network by aqua-ions at higher pH i might cause significant reduction in the degree of ionization and ESR. Moreover, GGAMSAASP18 showed reduced swelling with the increase in ionic strength of the solution ( Figure S6 ).
The pH reversibility of GGAMSAASPs was ascertained via repeating swelling/deswelling studies at low/high pH i (3/10) ( Figure 7a ). A 0.01 g of xerogel was first immersed into pH i = 3 for 1 h, followed by immersing into solution of pH i = 10 for another 1 h, and the same procedure was continued for several cycles until GGAMSAASPs remained stable.
However, after 3 complete cycles of immersion, both the AMSAASPs became fragile, whereas the GGAMSAASPs exhibited enough stability to withstand up to 5 complete cycles. In fact, both the GGAMSAASPs exhibited high pH reversibility and hence, pH i > pH PZC was chosen for adsorption.
Calculation of % gel content (%GC), % graft ratio (%GR), and pH PZC of GGAMSAASPs
The %GC of GGAMSAASPs were estimated by a method reported elsewhere using eq S5.
Accurately weighed air-dried GGAMSAASPs were further dried in a vacuum oven at 50 °C to obtain a constant weight (W i ). Then, it was dispersed in distilled water for 72 h with occasional stirring to fully swell them for elimination of water soluble components from the network. The water insoluble GGAMSAASPs were then dried in vacuum oven until a constant weight (W d ) was obtained. However, %GC of GGAMSAASP14/18 were found to be 75.64/92.37 %. The %GR of GGAMSAASPs were calculated by employing eq S6.
Here, W 2 and W 1 represent masses of GG and GGAMSAASPs, respectively. The %GR of the used GGAMSAASP18/14 were obtained to be 2.62/3.20 %.
The pH PZC of both the GGAMSAASPs were estimated by a method reported elsewhere. S34 In this context, 0.05 g of xerogel was taken in 50 mL buffer solutions of different pH i within 2−10. After 72 h of immersion, final pH (pH f ) of all the solutions were estimated.
The difference of these pH f and pH i was plotted against pH i to find the pH PZC . However, pH PZC were found to be 6.07 and 5.85, for GGAMSAASP18 and GGAMSAASP14, respectively (Figure 5b ). Figure S2 . Figure S6 . ESR of GGAMSAASP18 in various ionic strengths of solutions 
Figure S1. FTIR of (a/b/c) GGAMSAASP18, (d/e) GGAMSAASP14, (f/g) Hg(II)-GGAMSAASP18 and (h) Hg(II)-GGAMSAASP14
